The mask, wall oxygen supply were checked and oxygen delivery was found to be correct. The patient was examined for signs of pneumothorax. Breath sounds were noted on both sides, although difficult to hear because of shallow breathing. The trachea was mid-line and surgical emphysema was not present.
A provisional diagnosis of methaemoglobinaemia was made and arterial blood gases (ABG) and methaemoglobin levels sought. ABG results were consistent with the diagnosis (pH 7.44, P a o 2 281 mmHg, PaC02 37 mmHg, bicarbonate 25 mmolll and saturation 100%). The methaemoglobin level was not performed by the laboratory as requested.
Following treatment with methylene blue 50 mg intravenously, the Sp02 fell to 70% and then rapidly rose to 95%.
DISCUSSION
That an increased level of methaemoglobin has been known to follow the administration of prilocaine has been known for over 35 years. 3 Cyanosis was only seen when the dose exceeded 900 mg. Low levels of methaemoglobin are of little clinical importance except as in this case as a 'red herring', causing a false oxygen saturation to be displayed, in obstetrics 4 and in neonates 5 where high levels can occur. Cyanosis oflate onset, e.g. up to several hours after the block, may lead to confusion in the recovery room or ward. Peak levels of methaemoglobin typically occur 90 minutes after the administration ofprilocaine as it is due to a metabolite, and it can take 2.5 to 5 hours for levels to fall to normal. This is especially important where regional analgesia techniques associated with the risk of pneumothorax are used and incorrect diagnosis may lead to inappropriate treatment.
The oxidation of haemoglobin to methaemoglobin is a dose-related phenomenon with doses greater than 8 mglkg or 600 mg for peripheral blocks needed, but individual patients may metabolise the drug differently. The patient reported received 525 mg or 7.95 mg/kg.
Methylene blue in a dose of 0.5-1.0 mg/kg reduces the methaemoglobin to haemoglobin although it may increase the confusion as it too causes errors in pulse oximetry.6,7 The saturation reading fell a further 12% to 70% in this case, following the administration of methylene blue.
Methaemoglobinaemia may result from the use of other drugs used during anaesthesia, e.g. nitrites, nitrates, nitroglycerine, sodium nitroprusside, chlorates and lignocaine and may even occur following drugs administered prior to admission, e.g. glyceryl trinitrate, benzocaine, antimalarials and dapsone. 8 Pulse oximeters provide a continuous estimation of arterial oxygen saturation by measuring the light absorbance of tissue at two wavelengths, 660 (red) and 940 (infra-red) nm. Using a microprocessor to compute the difference between the maximum and minimum absorbance at each wavelength, the device generates a 'pulse-added' absorbance signal. The ratio of the pulse-added absorbances at the two wavelengths (660/940 nm) is used to estimate Sa02 by comparing the value obtained with an empirical algorithm in the device's software. An increase in ratio is interpreted as a fall in arterial oxygen saturation so presenting a falsely reduced Sp02. 8 The absorption coefficient of methaemoglobin is approximately equal at both wavelengths sampled, 8 yielding a ratio of 1: 1 or a Sp02 of 85%. Therefore in the presence of methaemoglobin, the Sp02 will correspond to a weighted average of the oxygen saturation of the haemoglobin available for oxygen transport and 85%, i.e. with low concentrations of methaemoglobin, the Sp02 falls towards 85%, and with high concentrations (with reduced saturation of the haemoglobin left available for oxygen transport), the Sp02 is spuriously elevated towards 85%. This is supported by experimental data of induced methaemoglobin of up to 70% in dogs. Sp02 both overestimated Sa02 and became less sensitive to Sa02 changes as methaemoglobin concentrations increased. I2 This effect is seen in a case recently reported where a methaemoglobin level of 64% resulted in a significantly impaired oxygen carrying capacity leading to profound tissue hypoxaemia, complex neurological signs and metabolic acidosis. 13 Despite this, the displayed oxygen saturation before (85%) and after treatment with methylene blue (72%) was similar to those reported here. Laboratory co-oximetry is therefore required to measure methaemoglobin concentrations as Sp02 is not proportional to the concentration of methaemoglobin and may be falsely elevated when clinically significant concentrations are present.
Factors other than methaemoglobinaemia causing incorrect readings include peripheral vasoconstriction caused by vasopressors or hypotension, peripheral vascular disease, hypothermia, infrared heat lamps as well as other dyshaemoglobinaemias: e.g. heavy smokers may have significant levels of carboxyhaemoglobinaemia.
Prilocaine has enjoyed a revival recently due to its low systemic toxicity. Wildsmith reports only one case of systemic toxicity in the literature even with doses up to 1000 mg. 9 Due to this low toxicity prilocaine is especially recommended where large doses of local anaesthetic are used or the risk of toxicity is great, such as in brachial plexus block, 10 particularly when performed by trainees. 1 1 Spuriously low pulse oximetry readings due to methaemoglobinaemia may panic the inexperienced anaesthetist into inappropriate and potentially dangerous treatment. Otherwise its clinical significance may be minimal as the apparent change in saturation may be out of proportion to the true change in oxygen transport.
Pulse oximetry is a significant advance in the monitoring of the anaesthetised patient but its readings should not be accepted uncritically. Arterial blood gas estimations must be used to confirm unexplained Sa02 readings.
